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I 



HI 8 (i. :^mm:)jmKisi-f^m\^iiihm(Dmn^fr^-ryxn—mxh^o 
^7^^i^<Dm^t:^u^<Dm^i)^—^-t^m'B^\^^^^x7^-ry^-mxh^o 

mi m^^u^UA^ 2m<^m-^<D:^^m:^mi^is\'^xm^mw(DiiLmnm!^m<Dm. 

^ 7|5 ^ IS CD 11: ;^ a ^ o <® ;J s - ife i- S # -a- o V > T ^ -r 7 P - m -C' fe S o 

mi 2f4. ^^a#^!g*s2«<D#'g■(D7|c|g|g^ife^cio^^Tft-§■«s#(?5{i^l»ffi*o.a<Dg(t 
mi 314, ■^s-i-^K#-<^ h/\^(D:kt ^i:m\^^hm^<Dm-^m^^^ib^itikm.(Dmti<D i 

mi 5f4. m'^m^mxh^mm^-y v:dm^mm/)^hmtix\^^^t^icy^mm:i7mi::. 
*5 1/ ^ T w If <o ^ ipi =s: aa ;t -r s SB s ^ -r 5 fc ft o m m -c s , 

mi 6f4, 7^mm:^mi:iis\,^xm=^m^<7^:f7f^mii(^mti=tmm^y h^t^m^mmtt^^ 
mttx\^^^m'B-xm^m^m:dm^m±^^±Lx^^^m^i^<^^^xvtb-rytJ-mx^^o 

^ UTI/'>Sli-^{COV>T Lfti->' D — m t?fe5o 



n^m 1 7(7)*i#m#<^^[^i^f:*fe'5«i!3aT-fflv^s;&?£i^iftw-r5fc*(^7u— mr-feSo 

m2 2fi. ;*:5l?g;l^^fe^^ib'^^TJa^S|gc^-i^ h/U!65«i;kt»fcS^jK^il«^<o»<'^t:mi 
7r'(7)$fe#^K#<7):l^[R]S:^^^)StoS-cffl^^5:ferjfeS:|ftBJi-5fcfe<o(i■^J^S^IS;^'<^? h/Ha 

"4 
Fll 

m m2 5W:. ;*:f§|g;^^^fe^c:*5^t'5^tW^K#o;^|p]S^3^^^)5S!l^:^^fe{::*5V^^:, m^m.W^ 

m2 6{±. :^mm:fjmi!i^n^m=^m^<D:^f^^^it^m^:^mi^is\,^x. m-^m^^ 
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111 

I113 2J4, ;^^B^(7)^^£(D|^^c:ffiv^salJ^ffl7 ^-i^Ofi|fi!c«aJS^^-r^taill-t?fe2>o 

3fe ^ c7:> jf^pa ^ 
rr-c, iiS^iJ' h/tr , B#^J t {c*5{tSi;t^B#i^^i5' ^/^H„ (r, t) t-r^o 
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m^i-i^mmi^m^^ti. a^^m^^m^^^ h/i^H^ (r, t) ^^^vj^^^^ 

. m^m^^i^ hJl-H^ (r-ro , 0o , t ) i^^m^m^^:!^ h ^l-H . (r-r 

t^j:^ . mm^ti±wy'^m^\ :^^mxi±. m^^^n^^ h/\^Hr. (r. t) <d^^ h/i- 

e „ (r) <^^|p]S^»J<^¥^-e^tT. HI 2 ^C;^^i^^m{C*3V^-C. 12 4 (C^-T J: 9 (C. Sfl^^ 
|f.'<^ h/UHx„ (r-r= . Be , t ) <0'<:J' h/W e rx ( r ) <D:*rj6Hc:SiiL'tC®'--cr)#t 
mf}^^^^ h/^Hr^ ^ (r-ro,9o,t) ^^«^>5 (SI, S 2 , S 3) „ 
Hj(r-r., /)=H„(r-re. ^, /)" '"c. O en(r)>„(r) (1 ) 

Hj(r-r„ 0,, /)=H.(r-r.. 0-(H,(r-r.. ^c, O e„(r)>„(r). (2) 

Hj(r-r.. 0=H.(r-r., r)-(H,(r-r., (9., Oe„(r)X(r). (3) 
t «? , #t^fi£:»-'<i5' ^/^H™ ^ (r-ro , 9 o , t ) <±«I^^K|?--<^ N/l^H „ (r, 
t) (Ofi)c5>S:-^^-CV>;i^v^r t ;iS5>**§o 

5}-<j5' h/UHxx. (r-ro , 8 = , t)l4l Wi:»-<^<t^^l:^o -CV> -So o4 •? > -<i^ 

^1* 2mxib^o 

H„ (r, t) (75^rn]e„ (r) 1 5p^T-c♦/£^^M^iftll^ 1 fiii-Sio ^ <Dmmm:)S\pi<D^.& 
V Y B ^ ft ^f\^t^^ B ^ (r) (7)-<t5' hvl^^ e ^ . x = e X 

e« ( r ) h/l-e „ ( r ) (D;J^f^ {djt^S-rS 7i> e>tt^nB(--^*tL, 7!l»oM^$* e ™ 



^au.'('--'-c, ff.,t)=^,^(r-r^, ^../) e^,. (4) 
Cp. 1 = Cm X e„(r). ( 5 ) 

-efcs ( S 4 ) . 

'<^HyUep. 1 <D:^\plt^^ h/^e r. ( r ) <D:*ri«i{c:ji:^-t"S:*^[Bico^i5' h/U 
e^. a $r5^J?)So e . 2 (0:^lp|fi^(* "9 . ^i5' h/U e „ ( r ) <D^f6]{CiS^ 

i^-^^- h/l'Hxrx ^ (r-ro.0o,t) (D^m^Hr^. s ^ (r-ro,0=, 
t ) t-ttlf£. Hr». 1 ^ (r-ro , 00 , t) e v>. 1 i:H^. 2 ^ (r — r<= 
. 0 o . t ) e „ . 2 i-ilitB^^^^ h/UH^ I- (r-r=,0o,t) tr^k^L^i: 

^™.2'(r-r.. ^c, 0=H/(r-r.. d.. O ep,^. (6) 
ep.2 =ep,,xe„(r) (7) 

0o . t ) ^m^i&^tm cw-mi^mmi^tcium^^^ ^ h/i'H^ ^ (r-ro , 0 = 

fi. lll3{c;^-rM^^{c:*3V^-c. mstc^-TJ: 5{C2<@0$tW?K^^^ h/UH... J (r, 

t), j=l, 2 (D:fj\tH^^i7 h yl- e ^ X (r).^^h>'Uer.2 (r) ^-f :i<Oi^ 

h/Uew (r) = er.x (r) Xe„2 (r) ^<Dm:^m^<Dmm^ 

H/(r-n, 0=H„(r-r.. 0-(H„(r-n, ^. O ewCOXCr) (8) 

^S:5j^e6S(Sll, S12, S13)oyj:ycfL.. 

eN(r)=e„,(r)xe^(r> (9) 
■cfo?)„ rrx'. x(i-<j5^ h/ui^Sr^-rv, :i<^m'8-{cu±. #t^fife:»-ei!ft5S:^£filc:»-{± ifli, o 



rr-c-. m^m±m.<omm^-<^ h/ur = (x. y, z) . mnm±m(Dmm-^'t^t!' h 

bT. ^^:^^-<^ h/t-e o (0 y , 0 » ) ti-^o 

3*:^BJ{::*5V^T(4, StJ^^$>-Cfo^iC (1) fcSVM*^ (6) OjgS /j: 1 
5^SrfflV>Tay^<S#^j? h>'UH,x» (r-r« . 0 <= , t) ?r I^SBI^Sc-T 5 r J; 9 7C 
<7^it-§-^S#-<i5' h/UH_ ( r - r o , 0 o , t ) <D^^^<Di^^ $ Hrr. ( r - r = , 
0= ) ir^JSpJii-CfoSo 

nXr - re, (9. ) = (h„ (r - , (9e. O^m'Cr - n. ^e, 0>,- (10) 
ytfcU, ^ (r-ro,0o.t) ( 1) fc5V^^±SC (6) X- ^ x. h tl 

5n<0{t-^i^#--i^ h/l^H™ (r-ro , 0„ . t ) (D^^^<D±^ ^ (r-r^ 

. 0 o ) ^^tb^ti»biz.ii^ ^m-^m..^i::.isi^xitfm0.^t:^i^itm^^ do) -c-^x 

btL/c*a;S^tTX.ti J;v\ :ir#:e^lc(i,.|l 6 fcSV^tt® 7 {c^-r^JtSSrfT^ [ (S 11,31 
2,S14,S15,S16)3?.(±(S11, S12, S14a. S16)]o 

(1) M^^^^^:^<^^M : 

r<DM^m{-*l-t-SiK#^^ag<OJ^:^'<^ hyur = (x, y, z ) . l^#|g*M<0^^^ 
^iJ'H/i'O^ (0^.0>-,0«) ^J^a^-S r ta^^ B^X^^o 

X. z (±|6i#) Tfc^ J: 9{ci:oyS:M^m^a#^^agM^m'<^ h/i'C 
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^mm^^i^ h/i-Coo^. ^-fz-m (t^h(b<Dmm^x-hmc) (om e = 

^sriHife-r'So ^oji£^^^j^^m-<^' b/uco ^ti-i>o }k^^x. mm?^^^ hyi-c= xco 

(2) ^!bjz:/j;a!J:£a^7fejai^<^5ftg^ : 
)Ut ^ (x, y. z) <7)3i@<^M^fife:$>f*5(5^IS:-efe-5o 0 . fi«6i^^<o;fy|pi;'j; ^ 

xm ^mn^ #tb 

^5ft«)5«!.S (S2 1) h.m-^m.^<n>^^^^^ii!.rh^^m (S2 2) li##0fr:i:titT9 



$t^iK#o;^f^cDS'j^ (3 2 1) t^^i^i':i^\z.x^m^m.^m.(D\±m.<DW-m 023) t 
i immm] 

-To. e«=, t)A^b, (1) ^T'*$tbS#+i^J5fe^^^ h/UH™ ^ ( r - r c= , 
h/ufl = ^^*mi(S 3 1) .l^#^^M<^){igi:^^^#Sr irjJSX'^S (S 3 2)o 

ft<^<@m;^ — ifc^-lir-Sr i:;OS-t?#T. aiJM#^^ h/UH™ ( r - r <= . 6=, t)^ 

K/(r.-re, OX -^./(r. -n, <?)=0, ^= 1, ... 9= 1. 2. (11) 

^icSNu f@cD;^ai»:^^!t{±*J:v\ q = l. 2 {±lt^® ic^pftT-ai/^tcjS^-r -5 2 

Wi(D^S^i:mi-t ( S 3 3 ) o bfc/j^oT, <^ ^ (r-ro, Oo, t),//,. 

(r-ro,flo,t),q = 1.2 (4^tL^ixjBlJ^iK|f-^^' h/^H.,. ( r - r 
o , 0 = . t) tSSfe&t)?^^H-SLlK#^^ h/l^H. (r-ro, 9o, t) c^q;^[p|fig 
^-C-fc-So */c,-<^h/U0 = {±e ^ , 6 ^ , 9 . , (6 ^ , 0. )... (0 
.,e«). (0«,0y). (0«,0^,0.), * <DI/>-f tt;4»^, -^iJ- h/U 
To tix, y, z, (y, z). (z. x), (x, y), (x. y, z), 0 (^JV^'-f 

««J^{^. *^^;55^S#|g^^!?.<75{^g^^ h/Ur o (x. y. z) tmW^^W.(0:>ji±^ 6 

(^^.q'Crk-r., ^,.0),-^,.q'(nc-n. 0=0, A: = l, 2;g'=l. 2. (12) 
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fj:^ 4m(D:)jm^^mifit. m^^±m<DiiLm^:f' h/\^ T ^ (x, y, z) t:^^nd. 

Sr^SrtdS-C'#5 (S3 4) , fzfci.. < . iif^mW-i^i:mi-o 

mi 0 iZi^-tX 0 tC, Tlc^igtOteicNu {est LTN,Lr /2^UA±<^^'JC-5N« (>N 

(S41, S42, S43) , 



(1 3) 

¥1^^^U. min { . } (± <b ^U^X^ { . } (D^p^i^m^hi^^J: t 6. ?r 

re, 0z 

"n|||:H'..,|K/(r,-r.. t})-H^:(r,-r^, ^,||. (1 5) 

"n{zt-*.,|V(l^n. /(r. - r.. /I), - /(r, - r,. 0^^^. (1 6) 



min 

re 



mm 

re, 



ti:ift-t^:itiiX'^^{S4 4)o (13)S:, (14). (15). (16) 
T re i Oe (* (1 1) i^(Dm^tmCM^t:W<^i,<Dti-^. 

/£*5. tJl±OIftB>^{C^o^^■C^lfl^a#-<^ h/l'Hrx. (r-r^ , 9. , t) 

(*6^?K#;65^We<]{c 2 <®(^)m^<OllliS0iJ) 

m&^±(Dm^<i:^mmi^:^n^W\'^m^^i!7 h/l^n^ (r-r^ . 0= . t) ^^h. (4 
) ^T'«^tL'5#t^f!)c5>-<^' h/UH™ p (r-ro.0=.t) ^jJ?:*t)T. #ffl!j^^0f 
•C<^#tl^fiK:»-(OSIgigr6*J/£t+^m#<^#+^fi£i>'<^' h>'l-H . ^ (r-ro.0=.t)i: 



1 1 



s 5 2) \ m^?^^m<DiiLmtmmt:m^^ t^^x^^a (s 5 3) . 
t) ^mx. 

{/^/(••k-r., (9.,/)),-///(r,-r„. ^J=0, A = l. (1 7) 

( r - r o . 0 = , t ) (4^tt^*i^^afJ^^^#-<^ h/UHr„ (r-r = . 0^ , t) t 
S^6<JJ:etl-»a#-<jJ' hvl^H - (r-ro . 0= . t) t<Dmm^^^^ h/i-Urr. ^ 

(r-To , 0 = , t) h/UH « ^ (r-ro , 0 = , t) (D:k^ $ t?feo * 

yt. h>'U0=(i0«,0^,0=, (0>,,0»), (0»,0«), 

0y), (0«.0^,0,). ^ <D\/^-tti:d>^. h/i^r = {± x , y, z, (y, 

z) . (z, x) , (x, y) . (x, y, z) , 4> <^^^-ttlA>^^-t <D t -T fc^t'L. 

^?y;t«. 7^fei^;65iK#^^ai<0{ig-<^ h/ur o (x. y. z) i 0 

. . 0 xh^ ^ t ^ . m^j:?> 5m<Dmmmmxwimm^^nx . 

K'Cr.-re.^e.Oh-^/Crk-r., 0=0.^ = 1 5. (18) 

f£^5m(o:^u^%:mi-ff£. m^m±m<DiiWi^ii^ h^uT ^ (x, y. z).^^a^0. . 

0c= =0= (0>. , 0» )-efe'5o 

f@0»BFfT-a'J:^a#*#fc«-a-(cfi (S 6 1. S 6 2) . M^*P^Oi®|g:iJA-h<^l>fe3t't9!l^S 

i^|in||w|///(r, -.r„ /]|)^ - ///(r, - r., 6^,)|j. (1 9 ) 

min { . } (1 Te i e, ^m±X^ { . ] (D^J^mm^b\^ti:?> t 6^ Sr>jtJ65ri: 

«-e. 0z 
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mm 

re. 0z 



mm 



mm 




(2 1) 



(2 2) 



(2 0) 



/.eft-r-Sr ct 'bT't-S (S 6 3) o (19)^. (2 0) ( 2 1 ) 5^. (2 2) 

ts:i6^ iJA±0|Ji?g{C*3V>TSlJ5£a^^^ h/l'H™ (r-ro . 0 = . t) f4^t#m# 



. t) #«M(-iBSt5#t^J5g:J>-<iJ' h>'^H™ ^ (r-ro.0o.t)S: 



t) ^mm^^-r?>:i tin^y) . t<Dm^m^^^(D±^ ^ (r-ro . Oo ) 



Sf-Sfc$-B:S:i ir/i^X'^T, ay;ta#-<i^ h/i'Hrx. (r-ro . 0o . t) ^n^UW. 



^^•SNx^ {@(7:);^a^?^il?t:tfi iv^ mis \z.jtiim(omti^^-t (S61. S62, S6 5)0 

^:lX\ (r-ro , 0^ ).Ho (r-r = , 0 = , t) {4^ix^*ixaiJ;£?K# 

(r-ro, 0o, t) f)^f^nmi.itm^m^(r>-<ir h/i^<Di^^ ^ t^mmts:fm 

iK#T?fe-5o -ft-^-a^^^ $ //. (r-ro . 0o ) i^m^^m l.ti J: V 



(2 3) 
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0:=), (0x.0^). (0^,0y), (0«.0y,0x),<^ o^^-r^^;6* 

?r."^:J'h>'^ro fi^ X, y, z, (y, z), (z, x), (x, y), (x, y, z), 

^Jx.«, **P|^;ism#|g^M<^f4g^j? h^'Ur o (x, y, z) -CfcSir^tt. lfi<7)S'J 
^ ^ m -e »J ^ IK # ^# T . 

HXr-n)-He(r-rJ=0. (2 4) 

3<@t^;^a^^Sr/5ltt«^ a#^^i!g<^^®-<i^ h>'Ur o (x. y, z) t:)jUnB^ 



fi^f^J:}-T-fe5o (2 5) ^(Oi\t>^\Z. 



t-r^^t^X^ 12114 fCi2iao?jEtT.;Sr7n-r(S61. S64, S66)o 

(m 1 <^?:^fe) 




(2 5) 




(2 6) 




(2 7) 
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i-S <b rtt{4^K61]{r$i#m#-<^ h/UH„ (r, t ) T-&5;!i-ep (S 7 1 ) , ^(D^fe 
^M<??¥*9#:^^V^-C$i^i^#(^:^|pI-<^' h^Ue „ (r) = (e„. « (r) . e rx . v " 

(r),e«. « (r))f4(S72). 
e„(r)=(^x(r) ^y(r) ^z(r)) 

e„ ,(r)= , ^ ^ ' , » Jf, ^- (28) 



gn.»= . ^ , . a=Jf.>', 2. (2 9) 

J Z ((/^™.„(r.-r.,<9.,0)) 
/Jji3. Ui±OUil^{C*5V>ri|iJ;£iK|?-<^ h/UH™ (r-ro . 0o , t) Hm^m^ 

El 1 7 {c^-f J; 5 

i^-rm-^mw^i^ h^i^iir^ (r-ro . 6= , t) (Dn^^^^^i^ v/^Ur^ iw) . 

H „(^)=F(H„(r,-r,, ^, 0) (3 0 ) 

^5l^*-5(S81,S82,S83)o 

r r-C'> F ( . ) {4:7- y rc^glSr^ ay^m#-<^' h/UH^ (r-ro. So. 
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^KlfL^^ h/UH„ (r-ro . 0o , t) ^-^l^y V > ^ LfziiCDKM F F T (fas 
t Fourier transform : iSJi^^ — y ai^J^I) ^^MLX ^^i^ h /WSr3^i6tbf^ J; V^^o 

mmm.^^i' h/^<D^^Mm \ tir^ (a>) i ;5*b. •0»j^ii> iii^^^ij^ h/Kz>J: p''^ 

Mi|>g;05;^t''j:fig^<^)^J^jS^a> . , i = l, 2, ■", N. ^jlTJ^ttli- (S8 4) o 
Jgtl^co . . i = 1, 2. ••, N« .<D}$.:^\:iMVXUT<D (i) (2) <D:^m^X 9 

$i^a#0:fe-rp](Df^^i¥{i-<i^ h/Ue „ (r. <o i ). i = l. 2. N„.^^i6^ 
(S 8 5) o 

(1) ^mnm^iSi(oy- v =^^m^nti x. y, z ^5><^ife*rfii^^^v^T 



(3 1) 



J; t)$iW^K#<^)^f^a(^<^^i¥^^'<^!' h/u e„ ( r. ) , / = 1 /V„ S:*«?)5„ 

fcyt'U. H„. a (a> i ) . a = x. y. z, i=l, 2. N „ - fi, S!l^iK#c^ a 

(2) ^j^iSfcco . , i = i. 2, •". N r. .i:iM\^x^mmi&m^mmm(D^'L^mi&^ 
t-r^mm^m^ ^ (21) ^l:fo^v^^i (22) ^twim^£:^mi^xy)m^ 

h/W e„ ( r. fiPi ) . i = 1 a;, ^Jj^fe2)o •r^.C:b^. 

e,„(r. ti>,)=-j=^== = =^^. a = x.y.z;/ = l,....iS^^. (3 2) 

f flr=jr, z 



\a=x,y,z 

{Cj; f9{^t«^fi:-<j5' h/u e„ ( r, a>i ) = ( e„. , ( r ) , e„. , ( r ) . e„. , ( r ) ) , i 
= 1, .... JV„s tr^feSo 
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:^ y 3 

m^mitL^^ hJU & r. (r. 0)1 ). i = l.-. N.. . Sr$i^^K#t7);^fpI'<^' h/Ue 
„ ( r) t%;tT, #^J^i6|g:a) i . i = 1 . 2. "N^ , (ci^sf LT (1) ^irl^l^/j:;^ 

H/(r-r„ H„(r-r„ d„ /) 

-(H„(r-r., 0,,t)eXr, ^i)>„(r, 6^i),/=l. ... , JV;„. (3 4) 

t , i=l. 2. Nr. .dfife^-rSr i<^B^^6<J(c::^i-fc4^T*fc-5c N « « - ,= ^<Dft 

$ A t <^M^r^<^>^p^ERgT . . .c , k = i, ^ ^7!)>^fj:^m^^j:v^m^mT . 

« 3 . Sri: •? . ^m^^mr . . ,c . k = 1 . N « - a « kzMVX ^(DltimW.^^^ h 
/l^H™^ (r-ro. 0o,a)i, t) c^'^Sj ^l^ffi-f- 5 ( S 8 6 ) „ r r 1?. 
F^EP^T.. .c =1. N . ^ , ^i-i.{i^fj:< ■h^(D—^7!)m(Df^m'^mtMm\^X^^fj:\^^ 

vevr.i. (a>i ) , k=l, N=««e(0^tS:tr3^«?>So 
(1) iS^-rs 2^:55-oJ6>!tffi<^¥^ 

.(^i) = <|^o. /(r- re. ^c. ']|>, . 9 = 1. 2; = 1. ... , M^; i = 1. ... ,N^. (35) 

(2) m^m<D^i^ 

Vevai. k(fi>i)= (|H„''(r- r„ ^ , 6>i. f]D^^ . At = 1, ... . iVT^; /= 1, ... , N^. (36) 
(3) m.l5S.T^ 2^ii^<D2fk<DW-m 

k('*>i)= {(^™. /(»• - ^e. ^^i. 0)^)^^^ , ^ = 1, 2; A: = 1. ... , N^- i = 1, ... . N„,. 

(3 7) 

(4) m^-t^ 2m^(D 2m(DW-i^(D^:^m. 

Vc™, k('»i)= ^((^n../(r-r.. (9.. a>,. OJX^^ . ^ = 1. 2; A: = 1, ... , /S^^.; / = 1, ... . AT,. 
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(3 8) 



eval, k ' 



A = 



meant 



var' 



meank(v^k(Q>i)) 



,/= 1, ... , 



(3 9) 



ilrf+^UX. var(a> . ) i^^/hfc/^ 5^ i^St^o) i T'fcSco i . i =Sr5l^«6S (S 8 6 
) „ rrX*. mean »c (. k {^>!t-r § ^ i: -5 ^ ,t , -t^^t^i^. 



;^*fe(;l*5^^T^i (3 9) ^X^X.ibn^mflfM(Dmh€(Dmi'^^ h/l^Urr. ^ (r-r 
t) fiJK^^/^jf-^-C-fc 19 . s/^3 ■T?f4SiJ^m#-<jJ' h/l^H„ (r-r<= . 0 = , 

2 (=a>2 /23r) . f » (=0).. /27t, n=Nc-) . ^jS^-T S 111^ t: 13 1 



meank(.) = 




(4 0) 
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f?flBi^^i^#<D^[pj^lfe#i-S;^7" s/:7°s 1 0 1 , s i 0 2 Xfi;^^" y :7°s i i i . s.i 
1 2 *-g-tf^as<^»gtL*ia 2 0 i EI 2 1 1;!^-^. 

^mm^iiL^i' h/l'e „ (r . t i ) . i = 1 , •-. N„.^(25). (26). (2 
7) ^■C'^i65^5lSi¥^a'<:i' h/Ue „ ( r , to . ) , i = 1 , -, N„ , Of^t? t» (dffl l'^ 

ttf^. bfc^jtstd Lyt;55oT (3 3) ^(D^^t:mA-ti-^mr^m.r^^M 

S r i ;is-e# 
(^ 3 g):j^fe) 

fH2(0:)7^X'(t. m^&'^^^i!' h/l'H^ (co) <^*fe*f^|H™ (a>) U> 

Jiil'S;^^::^^ 7je:^|j^ig^ai I . i = l, 2. N, ^Sriia'/c b/c;5^ ^ (D iXt> \z.m 

a,..^i«)^3ftie>S^<b;isx'#So 

var(to i ) dS^/hJC/^S^JlJSI^eu i. „i „ {4 1 ®Blf -C^ftttli i 2 

^is:;i^?fe^c*5^^Tj^^Sm:^-<^^ ^/^/6^1S:^<^: jfeSiSjgtic f X (=a>:L / 2 ) , f ( = 
a>a/27c). -, f„ (=a)„X27c.n = N„.), <^jl»i-t- S^I^^StEI 2 2 {C;^-ro 
tAT<7)^aa<7>»fttK4l2l 1 7 . 11119. m 2 0 LfCbiD t 
(^4<Dj^fe) 



j(0=i, f,^t<t,+t^^. ^^^^ 

-efeoT. ^ly:^ s { t ) I <Dt^i:iiim^m^t:W±V, -i <o # {^fi^jti" 
^..-'k = ^p««.d. ^=1.2. 3,... (4 2) 

\^^xm.i^ r-ij #{C{4ff-^i^#^|gfIb. -filiiJ rij Oi: t (^f±fi^i^#^f#jh-rs 
>{r :x X Nf^ l± 0 i- -5 o 

5^(^iJfe*fiii[i(0*ig8||gicSr3j?*-5 (S121, S12 2. S12 3)o mmM^t U-Cf±, 



M-) = i;;; ^ -^kCr-r,. ^^-rV/. (4 3) 



W= 1^' " K a(r - - T)dt, a = .x,y,z. (45) 
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±m(o\^^Tth^^<Dmmm^i^^m:kt^j:^^M\ T = t,^«c3i>b (si24) , m^-m^ 

:i t Sr^feS r t 5 (S 1 2 5) „ D , f^M r = t rx = SrW 

i^^nt-t^ 'y—^i^:^ s (t-t»>-„o) {cj;?}, ^(Oiy—^iy:^ s ( t ) r i j «o 

triNI^<S#<^^|6lt^'^£i- (S 1 2 6) o i^-^S^v;^ s (t);&sr-ij 2 <^IS^) <^ 

(1) ^J^&6tJ(::f^ih-r5o 

(4 1 ) 

= -1, t,+t^^t^t,,l. 

'k.i -^k = ^period, ^= 1, 2, 3. ... (42) 

(2) misly :^^j^m^-^icw±-r^o 

) (::*5V^T#[*5 r-ij # (ciifi Sr^il -fit^is rij <d t ^ i^itm^m^'ti^^ 
111 2 7 5 1^5 (D;fe-jfetlRl^{cv'->5r>';^ s (t) tWl'^m.n<Dy ;u 

J^$)^\f^(i!^^<D}^^<Dll^Mmt<Dmmmm^^l^^ (SlSl. S132. S133)o 

Rir) = \['J"'"'-K(s-r^, e^,t%(t-r)dt. (4 3) 
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^(r) = r"^''^V(H»('-';. Oys(t-r)di. (4 4) 



.c, (k = i. 2, N . ^ « o) ii—mcm^m^u-f-^ (s 1 3 4) o mx. 

ff. t-^^o. V. , (k=l, 2, N,>.„o);6sroj;9 Jfcl^^J ^^rB1;0S3fe^T-r 
A/sync k = '^e, k - W I» ^=2. • -^sync- (47) 

k = 2 A;,„e ^ ^tsrnc. k . k = 2 yV„„, P>M b^l t OO^pi^ 



2 (^sync k - Mync k^uni.) 



^ N -I 

= +<5L^ (4 9) 

sync sync, 1 sync 

i^^s (t-t.^„=) m^mwi)m\'^^m^m^m^\^m.'&-i-^^ti!)^x-^^. 

^<Dmmm.m<om'^^&^^^ hA-Ur^ (r-r= , flo , t) {C*J- u-cM 1 
IWHt/j:^«fe^iSffli-ni^. *i#a#-<^' h/I^H^ (r, t)<0:^rnle„ (r) >lrJfti?)5r 
i:;55-C-#S (S138)o 

m2 8, 1112 9, 1113 0. HI 3 1 LTfftW UTlft^-t-So 
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( 1 ) mmi^&3izi^±-r?)o 

(4 1) 

= -1. 

trfcoT. iy- ^i^^ s { t ) 1 <?? t # (^{ijI-§-{K#Srf?Jl: -1 
^.,-'k = W^=l'2. 3,... (42) 

(2) ^^yj^m^m\cw±-r^. 

CI 

□ J -CfoSo 

Cfi 



||j (S141. S142. S143)o mm Tp„i,d SrS* (^^F^Ri<0 N<,„ ig 



hi 

I : 



^(0= V(^m.a(r-rc, 4. tyfsQ-tJdt, k= 1, ... a = x.;/,r. (5 1 



) 



tctcV. Ra ( tk ), a = X, y, z : k = 1 N^,, l^m^f&n H„ ( r - r^, . t) 

<r> a f/„. a ( r - r., 9^ . t) t ^1^:^ sit) t (Of^m^m-^ ^ o t.ti. 

ty,=to+k-T,„, k=], ...,Nii,. (5 2) 

K(fv)=il*"'^'^^(ffn,air-rc, 0o, t)^S^Q-t^)dt, k = l, ...,N^; a=x,y,z. (5 4) 
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5„p(0 = <0. o<t<r 



period ' 



(5 5) 



r r-r% m^mn H„ ( r - r., e, , t ) <D x. y. z # fife ^ {d J5& i" Still Kllc /?„ ( 
), a = X, y, z h 
e„(rk)= (/?c(fk) ^(fk) ^(fk)) ^ = 1. ••• . ^div 
^com^m^ H„ ( r - re. Be , t ) (D^m^'^ H/ ( r - re, e, . . f ) , = 

1 Ail, tr^m-r-So rnT', mm^^corn'm^ ;6s-^4tLsro(i#t^fig^;6s^i^ 

2|5::fe^fe-CJilt]^fife^'<i5' h/UH„ ( r - r., , tk , t ) . ^ = 1, .... Aii, (^i^*r{S<D 



^K|?-<^:&(Rli;-rs^ (S 1 4 5 a) „ ^'cifcib. < . >, tt^F^¥*ll <lr <!: 2> ^ <!; 

^fc, It^fife5}-<i^ h/U H„ ( r - re, Oe . . O , /r = 1, . . . . yV^i, <^ x fife^ ^t. 
, ( r - re, Oe , tk . f ) V y fife:^ y ( r - re, Gc , tk . ^ ) ^ z #fife5> A^,. , ( 
r - re. Be . tk » t ) <^^tb^*nco:»-t!i: 



var(r,)= 



,k = \...,N.. (5 6) 



K'C'-'-c' ^c.'k.']|>. 



var 



^((^n./(r-r. 




(5 7) 



(|H/(r-re. ^c'k.O), 



(5 8) 
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J I (var„(/J]f. (5 9) 

r^i-rsr <t;6Sx-#5 (S 1 4 5 b) o /cfc fcS^^J t {C*5fj-5^BMMI^R - (t 

X. CR=. (t..),Ry (t»c),R» (t,c)], CR>c (ti.),R:i. (t 
..).-R. (tk)], [R« (t..),-R>. (tw),R- (tfc)], 
[R^ (tw ) , -R:^ ( t I. ) , -R« ( t k ) ] <D 4 ii !9 CDM-^-frtCljtt LT^ 

*fc. v'-'5rv;^s (t-tw ) j5»e>. '^t-^^g^lf j5s«!iv>^raEra^^a{-^3t-r5 r 

i: 7)Str# S ( S 1 4 5 c , S 1 4 5 d) o ^(^B#rBmrBl«7)S>l^l^#-<^ h/i^H „ (r- 
„ (r, t) (D;i^r^e„ (r) S::*:i?>5r (si46)o JtlBOlftWefi 

m mi'^tit)^. (4 5) ^fe5i/M4 (4 6) i»:t?-^x.p>tb+aBlKm;65^:^t ''^SNf^J 

a ($IWa#:OS finite 2 {@o#'^o$6^<%#g>^|i&]g3 3fea;);^) 

t> ^ 1 ^DJ^^^fo-5^^f±m2<^^^Sic;6Mt-^^K^<^J^iSfciifi^b-cv^s^-a■{-^±, 
1 <S(7>^^co^ 4 fe S v^f±^ 5 i: J: 0 iNl^a#<^;^l6^ 

W. 1 <^J^&ici^2<7)jgi!3t^(^v^-rtt'b^S-^a^<^)jSSt^i-i6:UJ^^v^:^^{c«, 
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aif<^;)^rsi i: isi c&mxmiM intern 2 (Dm=^m^<D:b\^ t (Dm:^\^$^m^j:W.^^<Dmm^^ 



3:*rip]{cf^ttTii:3?-rs 3;^rp]<7)i^#^sa^-t-srL i: 'bx-^ So 

-fe 1^ -5 V M± 1 <@ o 3 1^ ^ w b <^a^-fe f- @ (-Iili^J: @ ^ b aij 
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*i <7) M b fc S V ^ fi^ IS ^* ;6> S/J> <!r 5 5 V > fiBf 3t <^Mi^i T S f^$t 



h/i^t vx(D^^^<omMmh\^<ii^<omMm(D2m<D^l■:^Wit<Dmmmmmm^c:i6^^^ 
:!! K('immi<Dmmtmfj:^m2(Dmim^t<o. i^mw-mi> roj (^^F^iBngc-r-fesv—^^v 

/h ft =^ # X. 5 h5 12 - >^ X 08 ^ ^ 1g |gc {@ * . 

F^ M S i£ V ^ HU IB 1^ Fp^ ^ <^ !i Ifc 1^ V ^ fc <?5 o 2p US Id ^ J?) , 
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[If jjtjs 1 0 ] mmm^-m^^w^(Dmmx'mm^^^Wit.\^. 

5if 6 \cmm<Dmmi±mm^:i7mo 
^ p«i »i t-t s fl# *a M ga ^ ^ » as u , 
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^#tJ^fife:»-*fef*^M^fife:5><Sr#fiS^t-§-i LT5£<^>S'J^a#<^)|B]»i^^jfe^ LT^yh^f-i- 
t 



o-c. m'^m2(n>m'^m^<r>^'^ v/\^t \^x<D:>j\pi^n^z.t^m^t-r^n^^i\z.mm. 



4 



# ^ ^ ^ 

^^^U(D\^m.^%m-t ^^^mmT.m(Dmfimm.<r^m-^:}5mxh^x ^ mnm^ 
mf)-hm^^ixx\^^^m^m^&.^\z.T&m<DmmK ^x^^-r ^W'^m.m^^ 

'I iff 

1. _A 
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